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Abstract of JP5062871 
PURPOSE:To perform an interference fringe 
type alignment without influence of scanning 
direction and speed substantially without 
interruption during scanning without using the 
position measured value of a scanning stage 
when reversely scanning to expose. 
CONSTITUTION :The scanning exposure 
device comprises frequency modulating 
means 502 for applying a predetermined 
frequency difference to two beams BL1 , BL2 to 
irradiate from beam irradiating means 501 
when an interference fringe alignment method 
is applied to an exposure device, and 
switching means 507 for so switching as to 
invert the polarity of the difference of the 
beams BL1 , BL2 from the means 501 in 
response to whether the scanning direction of 
a mask R is a positive direction of a first 
direction or a negative direction. It is so 
constituted that the frequencies of first and 
second AC signals always become the 
difference or more of the two beams BL1 , BL2 
irrespective of the positive and negative of the 
scanning direction of the mark R. As a result, 
scanning speed and direction are not limited, 
and its throughput is improved. 
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MWTO*©ttH] 

fc**©**K*a»&J*S^* ****** 10BBM*9 

fflffifc i KM SsWttfcflvfc 2*©3t-uy 
h ft ir- a *s«ria^^ * te^ £: BWesste*©**^*' 

SrTO-f^J:?!-, *ftb 2 #©lf-i>. £8512^***5 

fldie 2 *© t*- A©fig#t{- <£ o -cmis^ * * ?> 13 
ft fc£ C 5 2 o©@ffrft K £ o $ tifc^ft 

ttrsa 2 #© if- A ©JSUttii: £ o -CiFlBSffi^* 1 5> 13- 
Cfc^Scic©^ 2 ©^Jftft^&W^-r 5^ 2 3fe«^tti§& 

Wit, 

ft*M-Cfc&ft>e&t-C, MEif-AJiJW#9!*»6©2 
WM*«fc**U 

fHBWi SI2£«{i^©J3fc&a 5 fit!E^** 

©*«^©E^(-i5>1*> tffcttB 2 #© 

terns. 



<o&=f-mmfr ?> ft s @jT»^^»rt ?>*k 

^©(HlJft&i 1 ^©^-^!- 2*©= t-V>- Kft tr- 

u 

9JE@*f» : T-* 4 & W— ic£ C 5 2 o©[Hl#rft ic J; o 
A(rlBlHl*f^Srfi5lt1-5 2#©lf-.M£0f£©ft«fa:H 

looo 1] 

[0002] 

[&*©&«] G^«*IHI©* **© 

{fcfff -f 5 SIS* v 1 — * t %&m<D®W> = 7 A fcfcS-g- L 
-C. I3-J&*"e*£»3frt S#5WS*P?>*vC^5. r© 
*H»©RltH##*3Rtt» JBifrifS* d"*"*) fcffli^ft 

3tjS (TKffiyv^) a» kronen*^ h/v-©2*£t± 
(«>ttfglSlth**) SrlSl^ttoTSl3t3S«*J«5 

MS^-Ctt, S matM 

^iJ^sna^y y MK^fco-evs. r©i 

5ft^ffiF©ife«S^B (^-^^^->3^7 
«jJS»«Bi«tfte>ftV'>J: pjc-ta t, 1 9^ 
**fc»4»»3?A«sn»R^ 'J f MBW#©«#I*J 

t ft as b , 9 ±.\zm^ isMz-vx 
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[0 0 0 3] (*aE«*S6KO»2 0|t*ftflS) 

gi§0g6 3- 1 6 3 3 1 9^flUC|R;FdtLfcfc0tffe 
■J— (jgp p n £Micrascan 1 system) £LT5S^£;h/tV^ 

So 

[00 04] (*SB3tSe<0^ 3 Oft^ftff) *fc, 
2-2 2 9 4 2 3-5§-*;iHl*£ft"C^3 0 

[0005] (ik&mftmmtDtfjyh) sk±<Dt5t* 

i^, jfeX^Wct-f S^*^*~>-£?^'vbZV<*- 
(Dl/5-l/l OBn^TJtSLa^FfcSftfcv*. ft 

[0006] (jfeaEtiottjiTtt^^^fttjfeaEar*^ 

i 0 2 3f&#t««SiitJ:5fc, d"^* 

AY= ( (P5 + P6 ) - (P2 

[0 0 10] 

6ftftv\ *fc±B«*o^-^»«T?tt, «*.l*Sr 



So 

[0 0 0 7] ±12, 1§H0S 6 3-4 1 0 2 3 ^SBtCM 

Ell 5fcffi£ic^LfcJ;5£> 

RM2 , RM3 t, »>3i^W±<D^3 y h&$LSA<Dffl 

m \^m$L z tiitmk<n^<n^- ? # wmi % wm2 , 

I L<0RBJt0>fcfc-C, ft^Jctt^jfelE-rSo 01 5IC*5 

v^r^***PL»±»w«:«¥ici-5fcft*w»-eBl* 

IfiHC*3t»«it"5. B8W#3fcAI L<DJHjtfc 

±otUf^^-^RMl > RM2 , RM3 fc 
Y-^WM1 , WM2 , WM3 SixfcjERIt 

1 tl< ttftft#*>3te*3E{l:J*H l 6 ic^f £ 5 fc, 

[0 0 0 81 016 (A) ttuf-^yu-^— *j&>fe<0£lt 
6 (B) ttl?^^-^d»b©li[a***«*aUT# 

3i>^«#atjg*oi»<o^vv^P2 % P3 t^raw^gE 

£U 5l**f u^/Ht»*»*^^P4 > P7 

^^*Vl>^/>«^iKB*01*f^/U^P5 , P6 

, ^<t^/^P8 , P9 fcWpPflteldfi'&l-S-iS 

i~Sri:{CctoTg|^*ttSo fcTSU XRKljfeaEMfc 
fcfrftorv^siBfc^-^ftttftTsBkffli-Sfcfta 

[ooo9U: ^*R<&«3teHi*&«Ncia 1 5 tc^ ufc 

*P1 , P4 > P7 o*ffi«*5|£*&UfcffilIfc, 9^ 
flr»JBg4'0#A5>|/^P2 N P3 , P5 . P6 , P8 , 

P9 o#&S£¥^Lfdie££#ft, r^¥^®g^S 
fc/*^*Pl -P6 ©4Mt«*»feft*tJWl'*"5fc, * 

So 

+ P3 ) ) - (P4 -PI ) 

v^v>rtlc/i:So rcofcft, *a£*rRjicafeA/*aifto 
^^rs^^r-^&g^tfay-rs i/-if^H-Off- 

[0 0 11] *»WoB»Ht, EliiaWniiKSHEb-CB 
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[0 0 12] 

[■!■***-*-*£*©*»] *w-A»SBre*6H 

1 (A) lcfc9 38#®l ©^WSrlfcE-fSi:* #38WK 
&S*£Bft£tttt, (PL) SrSEAz-e-r^ 

^ (R) (w) i*r*SfcH«fciBttL, ^* 

^*r-iM5 10) iStg*^-^ (5 2 0) tSrS 

IrJ) K«S*»»**r. -7^^ (R) ojsw^^-v* 
(W) ±<0->g y h««lc^B3t-r53£fiK 

[0013] "t L"C, l»**llC«S^2®3t»ttl41 
1 (A) »o*4#i*«rtartCJ: 

(R) KBt, (X^rfiJ) Cifiot-St?^ 

eW$Hfc«*©«Hf-K**»6**^^^*^ (RM) 
]RB/<*-v©j6£«H»dKoTRtf-&*vCV'>3. 
$3fe£1K (W) t£f±, -r^^lS^ (RM) tC*ffS 

ufcSSte* (wm) a*PH$i;:t9:»*e>*vcv'>*. $e> 
k % »i^iciau-c^*Wfc«v>fc2*03t-wy 

h&tf-.*. (B L 1 , BL2) (RM) t 

gfc&^f- (WM) o-tnmSrRait-fSi^^, 
2#©t?-A (BL1, BL2) (R) 

(PL) ZfrL.X&ftgM (W) fcftltSK' 
-AR3M^a5 0 1 tT— AR8St¥S5 0 id»e>itw 
$tbS2*«Otf-A (B L 1 , BL2) in— £©)88®C 
g*-**6««»*ll#«5 0 2i:, 2*©^- A (B 

li, bl2) ©niNcto-c^***^ (rm) a>e> 

(51-*l^lC4CS2o©ig>f3tKJ:oT^S*Vfc ; F* 
U fl***^** (R) (Ott&mt 
tfc)ii6»©S& 1 OS£««*«rfflA+S* 1 
ffi§85 0 3i:, 2#©^-A (BL1, BL2) ©ffitt 
ttot3WE»? (W) *»&|W-#lftlfc£t5 2o©ia 

tStS (w) ©£SSgiKltX;fcJ3a£#©MS2©£« 

{s^^ffi*-r5M2)tm^ffl^5 0 4f:. sm£»flr# 

**2S3MI*fc*Jfc*U (R) t«S (w) 

ffl*«5 0 5i:. r«Xt«i*n«lffl#»5 0 5'ettHJS 
ftfc{M1*ftia£CT^;*^*ir-^5 1 o £g£*-r 

(r) ©^#fa#»i:fri*3©jE#rf9-eabS*»A#i*)"? 

*>5*»WSCT» tf-AJMt*«5 0 l*»b©2*©lf 
-A (BL1, BL2) ©«R*S6©«tt*:EIB3tf5 
J: 5 KSHft*. SiiO&¥J£ 5 0 7 fc U 8 1 

»2«««*©JM«W^** (R) ©***ft© 
jEAfcibi*, «lC2*©tT-A (BLl, BL2) © 



&©&i&iB!J£gefi. 01 (B) tc^-fJ:5£. 851* 
fofcfto-ca«£IH-5«M*6 o i±fctt\ rfflfi* 

Ml:2*«)3k-l/yh4lf-A6 0 3, 6 04&S5 

i*ifijKB8ur»»«ic«»j-cpii»ciaitu ®ifr&^- 

$;h,SWteSrft«tfcttiSS6 0 5-e^fflbt#e>^fc3? 

*W&1-Z%iW.^%£KZ>o *Lt, ®#rl&^6 0 2 
SrJfJt-fS 2#©tf— A 6 0 3, 6 0 4 £©1^8$: 

M£ -£;i£«$:SIIS*& 6 0 6 i . i»6 0 1 ©tt« 
#®)<D*-[Rl14(- iot 2 #© tf- A©JS&iS^©ffitt£ 
ffl*;t*W*#»6 0 7 *«*tH«6 0 5T? 

#£>*i,.5{t-§-©jafi#«\ »#6 0i <n&\mWiV>J>fa 

fct,©-e#>3. 
[0 0 14] 

y^y^hiEfe^Sffli"?)^ -^^^ (R) ©*£*ftt- 
ISCT, -v^tte* (RM) ignite* (WM) fc*ft 
eh-AM^tiSf-^ (BLl, BL2) ©JS&ifczl© 
*<0*6*» (RM) IC 

#JSr3*l S«*HP (WM) fc»ffrfa 

3S2»lt^©£E&Ica s -' ! '** (R) ©£2*ft©jE 
Aldib-f, ^lC2*<Df-A (BLl, BL2) ©Ji 

*«2©*Wett, im^ft&^ 6 o 2i;:A3t£ix5 2#© 
A 6 0 3, 6 04 ©JS«8fcg©«ttBU #l(*©^ii) 

5. 

[0 0 15] **5, *3SM©«^S:3iM-r5±EgR]e* 
«?*-r57t*©¥St^ffl©«-Ctt> *»W«r»*»9« 
<1-5fc©(--SK^JStS>l©« : ^ffl'' N ^^ miCtO 

[0 0 16] 

^&^*^y«3fc«*©«***U EI3tt^^^^B 
3tB$©«^*m*WIC^ L.fc««H-e*>*. B 2 IC*5Vn 
■C, JS»**3RPLH:. -« t L--C**©B*r* : f©* 
-C*^; ^ tlfc 7 7 W — ^ K^-Y7*©l/5 *g/J^^ I' 
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[0 0 17] ®%m%Mfrb<oim%Xt* 7 
XsXnuf-t/vfyJ ^Kl*BM*-t"S. 7*7WK1 

UfcY^fifc-ftLTV^. ^^KIO^D 7 FBB 

(D-g-^lcMtr^f-^^R^^-^® (S® l/yX 
PLittftLfcE) i^SlcESStu w^A-RI-14 
^ijy HBP *^Jymo©f 

3yfyt _l / yX4§) ©**AXfc-»U-CV^6t> 
©i-f 5. 

[0 0 18] u^*/l/Rtt*P*<fc 1 t>X:frfllfc:fc#<fc 

^ /V7T~i? 6 tt = 7 7 ±Sr-=e- * 8 ic i o r x #IrJ 
t>*>5A/, wf-^;VR©T7-rp< 

©*y y nBWWdrtKflrte^ ^-^-^©teiifi*^ 

WI12&7E (X, Y*tRj) \Z*2<®mi-?><}^X7- 

-i?9±\cmmZft* :ro^f-^9i«-^ i otcj; 

o-CEllSJvS. U—WWH l|±^i^T-v J 9 

-KfflHJ-t>ffl*i-S. BOMfPflU 2ttv— ffl»H 
1 K«*fc»^V*"C*-* 1 0 

iotWf, HUB O-^^) BMWM*IW*ft 
[00 1 9] #tt:B3&#!!BL-C\ 

W^,PR±0^-:x^#PA©J§i2©X#fal-#tf 
fc* h 'J - b 7W «*©tt*Jf*S:X:frlto 

Ma, RMb#g:tte>*v5. (W^RMa, RMb 
- yg#P ASrfcA/-? Y#Ir] fc« fCRtt fcft* 
^<Dt&^7^©X£fa©&tt8l&t*-&l'"C , ' N 5 



[0 0 2 0] >>3i^W±lCtt1g»«>^^-V (f 

a 7 h) ««SAi«^> #'>3 7 Hi*S AO« 
ffllctt* l/f^;URO^-^RMa tfcl-fSLfc* b 

J^&Sft, ftfv-?RMb ittffcLfc;* b y- b7^ 

y&#©tfctt k ii^s©&^- ^ wm b $ n So 

[0 0 2 1] Uf^^ROjfrfr-^RMa t^W 
Ol^-^WMa £(DX#fa©ffi#ft@-f*Ui. fttt 
AX a **i-*T5>f * v b*****L"C*W3iU 
U'f-^/WR©*^- 5 ?— 7 RMb t pJt/VW©*^— 7 
WMb iroX*[SKDffi»tfcttfHtt, )t«lAX b 

AX a. AXbttVvfftfcSKl^XPLWHLffiEP© 

ax t£g-ra. 

[0 0 2 2] r i "CSt/ia 2 Sr#fi8 U"CT?-Y b 
#£0»J*P*K:oVvcflMPH-3. V 

-f^Srttm-f5©l-*f)i* r P^7'7'rp < V b££SUB 

■rs. r©T#sr7^^>Fffio-e«ti« «*.ri»BB 

Bg6 3-2 8 3 1 2 9*^«, «f§g¥2-2 2 7 6 0 2 

[0 0 2 3] (-jKWftfl»T7^P<^b80 Ne- 
Ne , He-Cd, IfcliAr ^^ytfOW— f%M2 

0*f,O3t-wyh fciffilUBft u— !f tt 2 3t«{bJ^K 
fti/7^«2 1 fcAJtSH, BSt3fc£A f 2'o 
<Dtr-i»BLK BL2y65#btv5„ J^i62£SA f t*. 

g|ffiWi-r±l 0 0 kHzWT, 0H;iSf 5 0 kHzSS^i 
v\ fcfc'U *«^«ffiF* (7* b-rA-'f X?^) «r 

(D 2 3t^fcJiSt»f 7 ^SS 2 1 ©I¥»ttm^-f5„ 
[0024] 20<Df-ABLl , BL2 l*jl*3t^ 

AX a, AXb«r*+S) ^SB^tvS. 13 2^(410 
(DTy4* y VXfrX&m&rZMtoi'^Xi 3 k9cM 
57-24 tSr^-f. *Lt*IH»U^2 303(C«l#BB 
3tC^bfc5tfftAXa, AXbO^-f^-^t-ffia-r 
5„ 2o©t-ABLl , BL2 li#«ll'>X2 3©3t 
*B*»b«IWi:fll'£fUt:»«i'VX2 3U:7JtU 57- 
2 4 t^^n^7^5?-5*^Ut^W>'X2 3 
©«*tt«K#fiErS Uf-^RtfV^-VE-CUVMC 

RC^v-^RMa, ifcttRMbilCl^jc©^ 

isasft&ti-s. ^u-cwf-^^R©^^^^^ 2 

*Olf-A«:lS:^^>XPL«r^Lr^ i/^W±©^&^• 
■7-^WMa, ^fcttWMb±-C2JS^I-"C1^7C© ; F* 

[0 0 2 5] r:^P) : F*!SSI*2*:©j|l?t^-AraiCA f 
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»Kotrs'^t*3f3e«)BW» <«*.HaHUt) K*«J: 
&&a fcHfWW**MkO«ur*so, *HP*--*i2 

[0 0 2 6] rftfet&^-^bfOT^ftli^- 

5, 2 4, nmwx* 3£#l-c, 3t«»ai3-=yh 

ft*, its Rtt l/f^/VRO^-^ RM a , S.1t 

#3te£#«i*ajU"C#e>ftfct>©-e, w^Rt^ 

te^v-^fctf, *©br?f-#fifc-f*vci'»5i:ttt, 
2o<ofi-tsR» swoiaciHaiA^^ts. £© 
tt«jiA«ttiacB«fHi»2 7icj:or*ajsn, *ta 

*r***fcW£B:, ii^±i8 0° ©«H-o*>9, rfti* 

ftfv-^Otrj»f«:Pg (Mm) tt*t. #81**1 
itU+Pg/2 (nm) , *fc»i±Pg/4 (.n 
m) 

[00271 (iaEfr*«W-»ffli-* : P»wr 14 * 
>\>m isijiaia3ott, ~©&e-f*ts©ffi£A;*i 

/w^t-^ 6 (omwsumu 2 8 fcaujcffljEffiSrw^-f 

8, *fcttl OSrSBftL-C^^/^r-^6, 

o©«#SRiSW©tftfl!gfc#»5i:fcSi:> B'Joffl 
- * # 2 #©j£ft f-A ©£Sffl*£l-*f y fUfa 

gtt, fcUtft-fSR, SW©^S[»* S A f *»e>**<s 
»U-CL.4 5rit?fo5o itSR, SW©«fs 

(kHz) i4, (WPg) <o®mmmv 

(ram/s) tLtW^b^llS, 
fs=Af+2v/Pg (fc«Ut-hH»*Af tt5 

0 kHz) 



v#-l 0 Omm/s-efeSi:, MSR, S 
W©J3l£fCf sl4Pg = 8nmtL-C, 2 5 kHz Id /.to 
ri*v\ MviH 1 0 0mm/s-Cfo5i> ^Si»f 
s 117 5kHzlC7S2>. 
[0 0 2 8] *©£#, Z<Di.ot£ttZ&%-fZ>t, 

J:5ftjBi**i (-x*«) ttSrfC, *fc+x#«i© 
*>\s--fy HOBT^attbti^v^. -Erin?, #388fc 
2o©tf-ABLl , BL2©HSt*^Af (tT— 

iSji^^tob-f^tWi^SR, swoJB***t?-m 
g[»J:>9t>, -rJSbti2o©tr-A©SS*aA f it) 

[0 0 2 9] (2*«ftH*«i'7#«B52 1i:9I«tt3 
2) 114 lCfc 9, Uf-^/VRO^«l*l*0fcJSt"CfflSS!c 
£A f oStt*RCS*6«IWWi:ov^-CBW-r4. 0 
4K*V»t, 2**<tH*»V7^»2 1tt, 75^ 

v h ffl w— if %M 2 o A>t>o w-if %*&WrtZ> tr- a 

ftfc-#©u-tfft#AltSft6*##***2 1 2 

i, t-A*:/y -y* 2 1 i-e»wjs*ufc«*©v— f 
##5 7-2 1 4^LrAM^^5 : &S^^2 1 
3t, Aftftf l*5<fctff 1 fcH*fc3fl**f 2©il5 

S„ 2 12,21 3lcAtt£ft£77-Y 

p»vh*tt. »Stt->i'iElM'*2 1 5 

ijiT-2 12, 2 l 3fci£e>ft3WS*{t#fcJ&&TlHW 

[0030] ^tfffi^2i2, 213© 

Alt*©**** f 0 , *S)t^*^ 2 12, 2 1 4 IC 

1"5 t, #S7t^^2 1 2T?lH]*T$tt-CMta^^5 + 
1 ftHWf*©JS**B: f 0 + f 1 , 2 1 3 

-ClHl*r$^Tltffi$^3+lJJclHlJf3fe©^iS*ttf 0 + 

f 2 lift*. «-«i**«^©tm*«fc«+ 

1 fcHSbfrettSrltfl HH-7V<-*-r 2 1 6 , 2 1 7 Sr 
K»t, T^-^2 1 7SraiiLfcT?^^^h3t^f 

-A^yy 2 1 8{ca:^icAtt$*, r 2 

1 6«rffliiUfcT5-l'^ vh3fe*5 7-2 1 9Sr^l,-C 

if-A^^u 2 1 8(cAM$-a:3o br-A^^yy 

^2 18l-i0, T^^ft : f-*5iU { ^^*&^±'C- : ?rtv 

[003 1] JS»»W1r^1f 2 1 5 
T-2 12, 2 1 3t©WUCl4fJ*»2 2 0^K»t5>it, 
1jO&Si2 2 OWlftm-it), Uttft^^*"*"^* 2 1 5 
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r^J^KLT, 2 12, 2 13HMffl 

;i<£>i50*S2 2 lafittUli, 2 3t*ftWI»^*» 
2 10^^EBSnfc«]»K»»3 2^i9«J**.6 
ft£o r^W!MB»<B3 2«Cf*Uf-^/^RO***rtlW 
9*BW3 2lt, -^iS*^ 
»**.»*fcfc&"C9)*»2 2 0£*iO&;L6o 
[0 0 3 2] ttill U^-^/PR^X*fR|OiE*[R| 

y-fclM if 2 l 5 <z> 2 ooSHJfi«#^JSJfi» f l , f 
2#f 1> f 2 ff**«^2 1 2*>b»ffl 

S ft 5 T ? >f * ^ h *^ fl R* * 2 13^ 

bttffl £ ft S T 7 h fc -UBfcffl 

flW-SR, SW©JBtt«J:9/h*<ft*J:5KR)64ft 
tvn£ 0 WJMMMB 3 21^7^**16^^^ 

2 0ttBB*«>tt11^69l**>9. 2 1 2fc 

HtH«ft©fiV^«««*3». W»3t^*^2 1 3fctt 
«**OJ*v^WJB««#»SlO*it8. 
f3t^2 12, 2 1 3*»e»ffl*iX*T9^^5/h 
#<DjS**S£tt* EjF|fiJ3aEfcHWIK«UMt*SR f S 

OjfeaE^ftKHSC-Clf-ABLl, BL2 10^KSC^ 

[00 3 3] (^MfMRSO) U***Rfc0« 
AW^f-v?6 t 9»fflit5±SI«3 0i: 

s> 9 zmw £ ixfc-«a*-eB«rr 3 fc^^Mis «fc 
ef(Dnyhn^3 0 0 i:, u^/V*? 1 — ^6 £ 

mm s ftfc-jess-eiESrr a fc » coa** * tms^ 

;Hf53 0 4 iSvf-fS, 

[0034] a#©u^^/^*flc©ffi«**> v^*a 

W?i^^D-/W7^f^h (StttEGA) O 
3 yhP-7S300, 3 0 2»«StcB8*-rS 

gg)ftl$lCte, 3 yFn-7S300, 3 0 2liffil« 



>ir*m»is tt««ttw»2 7^e>**iH***ta^ 

|£&S£5t;:, u^^/u^-f— ^6 0ffi!bSJ*l«fB2 8Sr 

*^-^6££»SM£U ?^*7^-^9fch73> 
[0 0 3 6]"-r*t>t>***fl-ett. 

[0 0 3 7] !fc*5> H2^*5V^Sfll«a5R2 6f±2* 
Otf-ABLl , BL2 ©tf-h»»*A f **W-r5 

AT*S F £ LTfiffiHfhSJaS2 7 KA^ft, 

sj«S2 7r±, aiim#sFi:«kiu«*sRt«>tt«iid» 

F t S W b (D&ftm* h ^/^WOlDW© 

9, KJpm#sFic»i-5*ttlfflr*sR. ifcfiswo 

[0 0 3 8] ( ^ai^^flJtlBHBISS) 

*«T?fiB3fc**J:5fc:* 2tt©T?>f*:'b* Oft 

«AXa£AXb) /^-^PA^Si^f 
7^RMa, RMtu fei^aybfStSAOSB 
(Dfe^-^WMa, WMb£t&fctiLT^£fc#\ ftte 

^;l/Ri:!)x^W (loOVgyh«*SA) ir^ffi 
[0 0 3 9] ttttl»I£H£et>. /^-^lUPAtttt 

e»R«)EH5t , 'frtt, uf*^AR±l-»**^>^7^ 

[0 0 4 0] H2fc»Ufc*«+<Z>iS3fe*** 
2 2^»ffl^7 H2 5(Z)ftfftt*-«ISr, ®5«T 
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LK BL2 W:BRWa»iR9 4 0 it?** - *"* 1 1 1> 
*4 2, jSitf 1/4***4 3*r^LT»*U>X2 

*L*. *LT2*<0»#fcr-*BLl , BL2 tt, ^ 
X^4 1 fc*MfcuyX2 3fcOB«>7-llaifil>l+©7 

«*tf*-ABLl , BL2 ©#±3t»tt7-y^Brt 
-eJMllAXafcWK, **OJrtWC*S. 

[0 0 4 1] 2#Oj£fttf--ABLl , BL2 BflBfttT 
-J»*X!) y*4 2*Kl£ 1 0 0%3ilLfc& 1/4 

«stR4 3^-*rs^ia(ei-'5nfli*^8E**^ # 

«| 1/yX 2 3 Zft LTBtWfft 2 tr- a t ft ot 

ov^rttli4i^b/c^ > HBJctt^^flio-r— 

[0 0 4 2] B 6 fil/f ^;VR«t?*fc«ffv-? RM 
a, WMa<0BS«*r^U £»<D««A L xi*»9 4 0 
tf)Mg&-C&£o ::t^^RMa, WMali7 

: 1 (fa-f>f 5 0%) 
&&wXPL<D»&t:l/Mb*r&k. 
^RMaOWA'RJiW^fGP r ^-^W 
M a O «^x^W± t (D If y f G P w <b li> G P r =M • 

ALxC»Uv-^RMa, WMa tfU^^K-h"? 

H-»|*IrI (rr.-CttY*lRj) CT7>f b^a^Sti 
Tv>3££i;i, -3e©IBWDSt«oJ:5K:^JNi-f*t 

[0 0 4 3] i7Wv-^RMa, *fcttWMa*S 

+vf -eJtixTv^t^ti-a. B7<&±5fcu 
#|Siji:-SLTV*5fc», 

5 ± l &0#rfto^3fe B T <d tr- biaStl&te 2 tf 

-AB LI, BL2©flR*£A f £9 t>ft<ft9, ft^ 

T > »Wfll*©JS*** A f * 9 fc flffc* < ft 5 J: 5 
ft*-*-- * <7>#ft#ftia£ CT tT- A B L 1, BL2 



[0 044] mft&^^^RMatCOV^T^X-T^ 
2o^jg3tfcf-AB LI , BL2 OAltft 9 

sin e = A/GPr 

(DfcTy^Piftt, Pif=l/2 • GP r0>BB«fcft5o 
[0 04 5] £©£fc*»fe, iS*^-^BLl , BL2 
<Dj§&$C^Af (kHz) i:ft^-^^)Mv (mm/ 
s) i:<0BB«*5J:^Ky^5-«*^±9, T^SfeBT 
<DWV8mkV>ffl&& f s (kHz) 12* jteKStW Lfcii 
9, fs =Af + 2v/GPrl£ft£ 0 
[0 0 4 6] ia5l:/Tt<t Jfcl/f^A^IHF^— *R 
Ma^Of^BTr^ ^i/^ft^-^WMa 
^bOT^BTwtti, Mfe^X2 3, l/4jfi* 
«4 3, d^tr-A^^y y*4 2Sr^LT3t«lAXa 
JbfcR9, l/^4 4lcAMt^o r<OUVX^4 4 

a. 4fcBWMafc*«:4B*fP5>*t5. ^^|4 4 
^b^f^BTr, BTw(i/W^7-4 5t20 

S3fr£4 6R, 4 6W(Cjg-f3o 
*4 6Rft, »^-^RMa £*«fttttt{Cl6a§£ 
*k ^-^ RM a ^t>«)T»*B T r 0*fcit"C, ffi 
0>T»# B T w Sr**i-5 «t 5 ft BBffi^M P A P R £W 
-T5o IRMfc. KS4 6Wfi^v-^WMai:« 
ft&filcBag^n. ^-^WMai^OTWBTwO 
^£iILT, tt^^BTrSrftjti-aiSftiBB© 
BBPAPW^#i-5o 

[0 0 4 7] 5tm^^- (7*h^*-K, 
4 7 RfiiBP AP R^b^f^BT r 
LTff-^SRSrW^U 4 7 WttH PAP 

t> (D^ft B T w fegft LTfB* SW$rffiAt6o 
^tl^lf^SR. SWO«ka^ov^rW:BI2"eRWLfe 

[0 0 4 8] *St««|-CH:^3^^f l ^9** 

iB3tfcMJitsi 5 k Lfcj5s, chwt^Eaa 

[0 0 4 9] iE^»«)«R«:«i*8^?-<> f Kfc«V^ 
fc^fy^&^^t^a^fi^ ^PHsp2-2 2 9 
4 2 3#^W^H^*Ht*5 9, ^r^H^^H^S 

[0 0 5 0] -^20HJS^J- 
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#*<D2&7t; (x, Y*fRi) ory^^^h^mti- 
[oo 5 l] fe&myt*xjjfabi-Z>t, *ttt«3E+ 

SrRtfSo 

[00 5 21 H8tt, Uf-*/W*±<0#^— *E*fc7 

fti£#tfS* hP — h?>f Y^lfilffl©*^ 
RMYb fc X#ft/B<0*&^~^ RM 
Xa, RMXbfcSrRttS. iJib*fv-^tt-fli: 
LTH9Kft*LT**-r<fc 5KEfi£Jv Y#ftffltf>& 

^-7-? RMY a f±»*©?>f ^T^ K^-^*- 
y£X#|R)fc3&Lfcfctf>-C, ^r<Dg|f)^X*lR]ffl^» 
^-JRMXaj&SRttfeftSo COl/f^/WRJ:^ 
RMY a £ RMX a <Dffimttj&WUt 4otV> 

[0053] *sat«-ett. cne>«HF^-^©5*>x 

*|R)ffl<0»^-^RMXa (WMXa) fc RMX b 

(WMXb) tt. «H©JMl«i:BI*^X*lRlffl<DT? 
^yb^£>*l-feU'VX2 3X a. 23Xb£#*LTj& 
Y#fiffi<0tt*^-*RMYa (WMYa) fc 
Y^RMYb (WMYb) tt> Y*fP)ffiOT7^^V 

So 

[0 0 5 4J YjjftRKDTyJ t^h^lt. £#WfclX 

J±2#©lf— ABL1 x BL2 ^l/f^^R 

rc/NW) ^»i-SAltft^Y-Z¥ffirt"C«V^TV^ar 

^-efcs, x^ffl^ry^ry ^h*©rtffl*>RJ 

PIRO (4 6R, 4 6W) ttYSlftfflC^-^RM 
Ya s WMYa (RMYb, WMYb) frb<D=?&yt& 
fc»#1-5±5fcK£S*U Y*rtffl©75>f^yf* 
Ort»C!)5lPR9 ttX* RMX a , W 

MXa (RMXb, WMXb) a»fe©T##*fc**t" 

[0 0 5 5] rr^U^^/VRt!?^W^*rW{wX 
^|RjfcjfeatE*tt5fc, U^^/^R±OY^fR)fflOt&^ 
^RMYa^^f« (tf-b#) *^W_h 
OY^fRlfflO^-^WMY a ^b^* (If— b 
ft) fcSr*«tftmLr#&ttS2o©(B-&©fl»*W:, 
U^/VR N !>niyNWOX*-[63^^)iAt^aiia^ 
fc, ratf-ffi (Af) fcft*. fc*U Y^IrKDT?^ 



T-^9£Y#fa«Sft$*£o fcS^tt, 
Y*iRKor9-f ^^MRISftWca^v^ 

ft***- # (7-r-bv***) ©J«J-r5i 
[0 0 5 6] #SBft0!|-T?tt, jfeS»3t*r^^X^lR]ffl4: 

[0 0 5 7] H2iC^L^^eT?«B^Sr« 

flgWft^fc ^-euf'^/VR±<D» : F-e— ^ £ V^^xy- 
-^9 ±(DS2P^-^ fc £«£|-f £ T T R*S^)T ?-f 
pcy b^SRH-bixrv^So H2. 0 5id^L 

[0 0 5 8] r<D<t3*> »*3ttH-««Sr«5TT 
RT7^^^MH «£tfHl 0<a±5K:E«£*i 
S 0 Hi OfcJSV^C. W^X2 3, S 7-2 411121 

2^cot>o<tl^-^t»^>"Cfo!9. ^ixfe«)ttfc*7r^ 

i^J|^^6 3»^TTR77^^y b3R#R 
(ten, !>x/N^f-v?9i:i:«:I*^-^fiFM^i 
££*tSo *7r^^-6 2tt«3t*fclBI-**©JiW 
#S:ltfflU lf-A^^y l-eR*tbfclBW*tt 
%m \*V * 6 0 Uf"* A'Ri©*?^— * £1$ 

^^A^R*r»iiUfcBBW*f4, St^XP 

So roSlp^— *«FM±lcf*, HI 0(c^-fi5t- 

[0 0 5 9]St^6 3ll Uf^;VR©frf^^ 
pl^— ^OfifiTft* (AXe, AY e ) £##>Sfc*!> 

g-ftift (AX a, AY a) £##>5o rtil-ioT, 
-<-^5-fyitt (AXa-AXe, AYa-AYe) 

[0 0 6 0] fcKU r<^^, frai/^y-i ^9 (S 
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«w^iiu-if^*if 1 1 (Dfrmmtf-fe^ft* <t 5 
xmmtmm^m-fZo z<ntc$>. ±15© * 5*^ 

[00 6 1] [g] 5 Lfc^$l^5£ 

u?^/w*t— ^6, ^fcte^'^r— ^ 

(M«l^2 3) <Dfc£T*i3:l##£ig 

i^^R£>l&^--^ ^S^-^SFMcd*&^- 

(AXB> AYB) t^5o -© 
^_^=^ yS (AXB, AYB) tt, S^WVXPL 

[0 0 6 2] -0-<-^7-r^* (AX B, AYB) {1 

(DM^t>t&:m^(DmiEthxmt>fi^o ft*3, ft® 

uyxeozirvxmm'rz&mz, w^a-r±o& 
mmmnmm® (*y * n» ^6frrftfc«« 

^**3S«H#0^7-fey bSi LTEtiUT*5 

[0 0 6 3] -^3<D^lfe#I- 

Wcjra^W©* b!J — biM^rtWIMtt"** 

£ 2 *5c»^ Ki-T a - 1 t?**'*-*^*!*** 

fpjffiCDfe^T— ^ RMY a fc X#[R}ffl<a*&^--* RM 
XafcdSY^^£©raPS*:*>*t-CKtt6)^ ro|B 



yjftSttlt-r5<t5t-K3£SnSp 2&S& J ?-WMxyte 

BSfctt* ^8tc^uytJ:5l-X*fR]fflOT7-r^^h^ 

[0 0 6 4] fc«U X^faT^^Vbffl^*^ 
-A £ Y#ft7 7 Y * > b fflO 2 *<D tf-i* Srllv^fc 
LT*5 2 ft^ft^WM xy^ 

(X#ftJB^2#fcY;frlRl/8<D2#) ^^(Cfe^v- 
[0 0 6 5] 23Jc5c^WMxySr^^ 

|c9^±^-«»ft^ b3-b9>f ^««tt(B (HI 
l<DYjjfa(D^m) &7 0 /zmSSflift£JvCV^ 0 2 
JJCtc&^WM x y cD$gfl2 K y b tf>^f£:£ 4 » mft (f* 

[0 0 6 6] -fg4G>5Sfc0J- 
Bi2tt, *^P^^4co^lffi«!HcJ;at& : f-v-^EH 

«2»:7C©*&^-^RML1 -RML4 . RMR1 - 

rmr3 *xjjfo\mxfmxf\mvz>o *^w±ict> 

[0 0 6 7] rtl,e>^-^RMLl -RML4 t~?~? 
RMR1-RMR3 fctt, SV ^7JVPtt«iT?E« S 
tls T7^^Vb^2*^»l/^23R, 2 3L 
^Y*[Rlt-l8iXT:^A/"T?V^5t<D^'f-St, Xjjfo<Dfe 
&&%<Dt%\Z-fttfo^^X2 3R, 2 3 LCOV^-ftld*— 

*^»-t'S^, »^X2 3L^tt^v-^ 
RML1 fc, r*tK**Ufc9*^±«)*^^-*i:* 
Ty^^^b^tt, »ftl/yX2 3L^fe©2* (*fc 
tt4*) <7>^3t^-A©fi8W^ttl& s ft^-^RMLl 
^bfl-fhsattt-. fe^-^RMRl^MfeixyX 

2 3 R^e><D^tf-A©fiSSt*J-5i"f5o t*or»c© 

f-^f^/V-C^ fe^-^RMRli:, ^n^»JSbfe 
KTHflllcL-C. 
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ffot»»l/yX2 3R, 2 3 L*XIlfc«J9**."Cr 
1 ^5>RMR1 9 ttto\s^X2 3Lt: 

[0 0 6 8] z<Dg&m<o£5lz#*<r--*$:&t£tZ 
GA) fflo-r-^SrEB-fSwirdS-CtSo 

[0069] -ms(Dmmm- 

I/VX2 3A, 2 3B. 23C, 2 3 DSr&^fc ^ £ f£ 
U'ffA'Rs j8J:tf**'MV±©*^-**>E 
gte, 5^04, 08. Hi 1, HI 2©vvfft©2ftt 

[0 0 7 0] :©B13©«^, 4O(0»ftuyX2 3 

jfeaE#tt*OT9>f ^vb&fr*?* 5 * MM^i^ 
Ttt, SB^l/^2 3A, 2 3D©wr*ia>— * 

hi/-- jry^iU"C, «*.tfuf-^/^Rd s Hl 3*o£ 

|:6CT»I/yX2 3A > »*l/yX2 3B-(Dl-C 

* 0 hi 3©±5»c**©r?-r^vh**wi* 

01 2I^Lfc^v-^RMLl ~ 
RML4 tlH-r-^RMRl -RMR3 £ £ Aft^£> 
BMRfc UK "Cfc, mtttittfyfoTyJt^hnitibn 

[0 0 7 1] %<D1Z#>\C}&, PJilt?Ptil/yX2 3A- 
2 3D^I*[S) (X#lSj) ^>KPS^, *Hf^?RM 
LI ~RML4 <DX*|fiil<DlHIHi:«r*4?>*T33lttfJ: 

[00 7 2] H l 4 ft, #»9il!:flia***JiaSll* s ii 
ffl StiSR»JBtFf^03t56eo«WS±ft«^H^fcSo 

ffiWcR*H-5i. 7 1, 7 3I^St^7- 7 2 ft U 
X, 7 5fitf-^/yy^ 7 6Wi, 7 7ISB 

Sr^yxn-^fo^o a****2 2^b»m*ii5T? 

^yyh3feH 59-7 1, ^I/VX2 3^lt^ 
f^/UROl/f^/i/^RMa, RMb KiAl*i"5 1 1 
fctc, i/f-^/i/R03S*»^6>5 9-7 3. u^X7 
4, tr-A^^y y# 7 5, D03HK7 6, AStI^X* 



7 7 1 1 !) x^WlO <)x/n^WM a , WM b 
[0 0 7 3] *fc, #±T*tt*#SS«»T#K79-f / 

[0074] K5i 

if- l #ftic§l ur»»tt^« 
C£ 2o<DE»jfelcj:or^$ftST**«r*«4feW 

iaw»^S:BRiti-a2*otr-Aic0f^HjaE»^ 

ior 2*©tr-A<0H«t*2S<Z)SttS:«Ilft*.S»*x. 

[0 0 7 5] 

war, ^B^eiviT^r ^ ^ h&*m%i-% 
»^bo»isswflr#t. s«feT-ic*ns-r^^2 3t« 

|*W>jE*fcJ:&1\ #lC2#Olf-A<DH*»SB±fc 
^/U-^y hJft5lRl±-f So »3fcfl2<0»Wfc±*Uf. @ 

i*flfc^i?94<, »*J:<<Wt:©Wi*if*rllJ6 
"C*6. 

[HI] ^ u— A*HSB 

[0 2] **W(0|ll6«l^«t5S^S;*^B*»«^« 
[0 3] H2<D3S»ci5T9>f7 t ^h*S;SrttW"t*5 

[04] 2**^kJS**^7^»<0»j»«:KWi-5yn 
y*B 

[0 5] B2©Ka©r9-Y*vh*0*j*S:*1-H, 
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[@6] m 2 commute® zfrz^^^t v^<»& 

[0 7] m5V>T74* Vh^»^aSrRW"fS 

0> 

[08] »2^aE«S«lCi8^-^E*«r*"f 

0s 

[01 1] %3(Dmmm\ci.z^-?&&*$iw~rz> 
0, 

[01 2] »4©WI*llc*^-^E**»W+*H* 
[013] *5«>*lli«KJ:5*«***RWi"SH. 

[014] *»wdsafflBriB*sita»f«:»*3fitt^- 

[01 5] ^(D^x^^&^^rir^B^fi^^^ 
77^ * y h*s;«:RWi-*«aH 

[01 6] 01 5(DT7><^b#^#b*l£T7-f 

l&^cORW] 
R 

RMa, RMb, RMX a , RMY a , RMXb, RM 
[0 2] 



Yb 

WMa. WMb, WMYa, WMX a % WMx y 

w 

PL SS*** 

i ^^/wy^-r^K 

6 I/f?^f- 

8 u^/w^r-^ffitb*-* 

1 o r>^/N^-r— ^Sj^— ^ 

i l u-ifT«MH- 

1 2 ^3i/N^^-i;iESj$ij^a 

2 o u-if*aa 

2 1 2*JMUM«5'7** 

2 2 36**** 

2 3 77>f^^M»ft^ 

2 5 *Stfcffi^~*b 

2 7 ©e-fttfiftttlSR 

3 2 ^ffitb^ 

2 12, 2 13 *»*¥£* 
215 flftft^-felNflF 
2 16, 2 17 T^—^-Y 
2 2 0 

[03] 
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[Ell] 




W : St 
BL 1 1 BL2 : r/ ll - 1/ > btt 



601 : mi£ 

602 : N'SfHfi i' 

SOU » 604 : n ti — U > htt h: — A 

605 : fttttffellJiB 

606 : MK^^T-I^ 

607 : im=P& 
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IBU] 



[05] 
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ims] 



imi o] 
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[HI 4] 



[115] 





[016] 



(A) 



Pz Pi 

ii 



Ps ?( 



p? 

JL 



Pr P? 

li 
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